The Voigt function is the convolution of a Lorentzian and a Guaussian density. The computation of these functions is required in several problems arising in a variety of physicochemical subjects; such as nuclear reactors, atmospheric transmittance and spectroscopy. In this work we suggest using a new formula for the calculation of the Voigt function. Our formula is a new integral representation for the Voigt function that gives the perfect results for the Voigt function calculation and is easily calculable. We give also a comparison between our results of calculation of Voigt function for the very small values of the parameter a, where the calculation is notoriously difficult, with those of the various algorithms of other authors.
Introduction
The shape of the spectral lines is a subject of great interest in physics and chemistry. Indeed, several important physical and chemical parameters are directly deducted from the spectral lines whose shape is approximated by the Gaussian profile or the Lorentzian profile. Therefore, the parameters obtained do not correspond exactly to the real physical conditions for which the spectral lines have the shape of the distribution of Voigt. For this reason, the study and the calculation of the Voigt function are very interesting in many fields of physics and chemistry. Indeed, for the signal emitted by a plasma, for example, the phenomena that produce the enlargement of the spectral lines are Doppler broadening caused by thermal agitation of the particles, and the enlargement of pressure, which is due to interactions between the transmitters and the neighboring particles, the resulting profile of these physical phenomena is a Voigt profile.
The Voigt function results from the convolution product between a Gaussian profile and a profile Lorentzian and is expressed by the following formula: This function has been studied recently by several studies [1] [2] [3] [4] [5] [6] [7] [8] .
Calculation of the Voigt Function in the
Region near the u Axis
We give our new formula (That we have demonstrated in the article of Amamou et al. [9] (Demonstration given in Appendix 1 of this article)) of Voigt function in the following formula: 
This analytical formula of the Voigt function gives a solution to the mathematical problem which is due at the infinite boundaries of the integral which defines the Voigt function. This is a new integral representation for the Voigt function that gives a perfect formula of Voigt function easily calculable and it's different to the formula given by Roston and Obaid [10] and gives a solution to the problem of exponential growth described by Van Synder [11] .
This formula can be used for calculation of the spectral lines whose profile is a convolution of a Lorentzian profile and a Gaussian profile. This type of profile describes the actual physical conditions of several physicochemical phenomena and its use is very interesting to adjust the spectral lines by theoretical models.
In the Figures 1-3 , the determination of the Lorentzian profile and the Gaussian profile we have used the following parameters; 
Conclusion
The new representation integral for Voigt function that we have demonstrated and used to adjustment "fitting" of lines spectral in a precedent article is used in this work for calculation of Voigt function. Thus, this function is easily calculable. We also made a comparison between the results obtained by our formula and those obtained by the various algorithms of other authors in the region of Amstrong et al. [ 
Appendix 1
The spectral radiant intensity of Voigt profile is given by:
With:
is the Gaussian profile whose D   the Doppler halfwidth at half maximum and  is the frequency.
is the Lorentzian profile whose By an adequate change of variables, the convolution Equation (4) can be put in the following form:
  , V a u is the Voigt function whose parameters are: We can also put the expression (4) in the following form:
The two integrals     
which can be also written in the following form: 
